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Problem Statement

Requirements and Specifications

Metal additive manufacturing has  become 
prominent in the aerospace industry as an efficient 
and economical method of manufacturing.' As such, 
L3Harris has tasked the group with the design a 3D 
printed Forward Metering Structure (FMS) for use in 
an optical satellite.

Testing

Future Work

Analysis

Concept Description

Acknowledgements

Evaluation of 

Requirements and Specifications

Manufacturing

Metal additive manufacturing has become relevant 
in the aerospace industry as an efficient and 
economical means of manufacturing. As such, 
L3Harris has tasked the group with the designing, 
3D printing, and testing Forward Metering Structure 
(FMS) for an optical satellite for rapid deployment.

NASTRAN Finite 
Element Analysis was 
performed to test the 
model against 
mechanical 
specifications. A light 
ray package supplied by 
L3Harris was used in 
combination with 
MATLAB to determine 
obscuration. 

To understand the true 
properties of Invar, 
material testing was 
performed on samples of 
solid invar and compared 
to simulated results. 
Additionally, a vibration 
test was performed to the 
first mode of the physical 
prototype to simulated 
values. With corrected 
simulation density, 
simulated value of 45.56 
Hz and an experimental 
value 46.51 Hz were 
achieved, showcasing 
only a 2% error.

Figures 5-8 (Left to right): 5: Final iteration Finite Element Model. 6: Spherical sweep simulation (worst-case 
stress results) showcase a passing yield stress on the body. 7: Spherical sweep simulation (worst-case stress 
results) showcase passing stress on flexures. 8: Obstruction simulation show a failing obscuration specification.

Figure 3 (Left): System design envelope. The design
 envelope of FMS is in yellow
Figure 4 (Right): Final FMS design

The design of the Forward Metering Structure 
was bounded a design envelope. The final design 
iteration To connect the FMS to the SM, flexures 
were created on the top ring. Threaded holes 
were also developed to attach the shade 
assembly to the FMS.

Figure 10: Tested Invar 
stress strain-curve 
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Section Print 

Time (hr:min)

ABS 

Material ()

QSR 

Support 
Material ()

1 10:01 9.345 4.273

2 09:49 10.143 4.046

3 07:25 5.54 3.828

4 18:07 16.238 5.506

5 16:01 16.498 3.466

6 17:41 16.028 7.366

Subtotal 79:04 73.792 28.485

Item Cost

ABS Material $786.85

QSR Material $108.24 (estimated)

Total $895.09

• Final Prototype produced  was a Full-Scale 100%-
Infill ABS print performed on a Stratasys F270 FDM 
Printer in Rettner Fabrication Studio.

 
• GrabCAD Print estimates were used to record print 

time, ABS material usage, and QSR support material 
usage for each section. 

• While the ABS prototype was not equivalent to the 
intended DMLS Invar structure, the print-time and 
material data provided a realistic manufacturing 
estimate for the physical system delivered by the 
team.Figure 3: Mechanical Interface Control Drawing 

Table 1: Requirements  

With additional time and resources, the team would like to 
continue iterating the design to meet the final requirement 
and perform testing on a more representative sample such as 
a DMLS fabricated metal. 

Table 2:
Print Data

Figure 9: Prototype

Simulation with test 

density

Test 

1

% 

Error

1st 
Mode​

45.56​ 46.51​ 2%​

Figure 11: Vibrational Data

Table 3: Model Correlation
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